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It has coarse longitudinal ridges and furrows, and, it seems, slightly 
radiating transverse ridges passing over and across the longitudinal 
ones and through the furrows. 

Erratum in Professor Abbe's Paper.-Owing to a printer's error, 
the word sum in the 19th line of p. 193 in the October number has 
been placed instead of sine. which it should have been. The word 
sum in the preceding line is a mere surplusage. We may state also 
that Dr. Fripp had nothing to do with either the reduction or repro- 
duction of the article in these pages. 

CORRESPONDENCE. 

RESOLUTION OF AMPHIPLEURA PmLuarDA. 

To the Editor of the ' MorithZy Microscopied JournuZ.' 
WAYLAND, N.Y., October 23, 1875. 

SrR,-That Amphipleura pellucida is " dotted " or " beaded " can 
no longer be doubted. It was so seen by Mr. J. Edwards Smith, 
of Ashtabula, Ohio, and the observations published in the ' Lens ' 
(Chicago) for April, 1873. The objective used waa a Tolles' &th. 
I had at nearly the same time, and independently, reached the same 
result with ri Tolles' &th immersion (see ' American Naturalist ' 
for May, 1873). In  the ' Boston Journal of Chemistry ' for June, 
1875, Samuel Wells, Esq., of Boston, confirms these observations, 
using ri Powell and Lealand ,',th and a Tollcs' &th and &th. And 
now Messrs. Dallinger and Drysdale, in the ' Monthly Microscopical 
Journal ' for September, 1875, announce the same result, obtained 
with a Powell and Lealand hth. 

Some 
miEroscopists seem to have the impression, both in England (recent 
discussions in this Journal) and in America (' Popular Science 
Monthly,' New York, November, 1876), that such glasses, of good 
quality, can only be obtained from Germany and France. But the 
principal makers of England and America can make, and some of 
them, at least, have been making this class of objectives when re- 
quired, of proportionate merit with their higher-angle immersion 
lenses. Recognizing the fact that no one glass can be adapted to 
all grades of work, they undertake to meet the requirements of 
those interested in any department of microscopic study. As a case 
in point, I have a Tolles' &th inch, dry, of 70" angle of aperture, 
with cover adjustment, costing g26.00 U. S. currency. After allow- 
ing for depreciation of paper currency, this is about 41. 12s. (In 
comparing prices with those of foreign makers, duty, exchange, &c., 
would be considered.) This lens has a tapering front, permitting the 
use of a bull's-eye condenser on opaque objects, and has sufficient 

Witnesses enough. 
A word as to objectives of medium angle of aperture. 
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working distance to resolve the Pleurosigma angulatum, through 8 

thick slide turned over. With the slides right side up, and rising 
up to &-inch eye-piece, x 1600, I resolve the angulatum either dry 
or in balsam, and show both sets of lines of Navicula rhomboides 
distinctly. Stnuroneis phmnicenteron is resolved without resorting to 
oblique light. On Surirella gemnau I get the transverse lines strong, 
but the longitudinal are faint and unsatisfactory to one accustomed 
to the complete resolution into hexagons got by objectives of higher 
angle. On the whole, it  is a very useful glass, but cannot take the 
place of the immersion objectives of high angle on one side, nor of 
4-inch to ;-inch objectives on the other. 

Tilo above work with the ath was all done without the aid of 
Mr. Wenham’s Reflex Illuminator,-a very important aid in resolving 
lined tests, whether used as originally intended by the inventor, on 
dry mounts, with object in contact with the slide ; or, as pointed out 
by Samuel Wells, Esq., on balsam slides, with objectives of suf- 
ficiently high angle OP aperture to give a bright field. The latter 
method, to me, is the most serviceable of the two, for on most of my 
slides the objects adhere to the cover. Out of half-a-dozen slides of 
S. qemma, I was unable to  find a single frustule detached. The 
Reficx Illuminator makes the medium angles approach more nearly 
to the former performance of the higher, but it also enables the latter 
to fully maintain their superiority over the former. 

Yours truly, 
GEO. W. MOREHOUSE, 

I.Krylriiad IIepGt, Stcuben Co., h-ciu Yorlr, U.S.A. 

MR. HICHIE AND PROFESSOR HASERT’S NEWEST OBJECTIVE. 
l ’ o  the Ihiitor of tire Nontlily Microscopicul <Joi i r i id ’  

LIVERPOOL, iTmniber 5, 1575. 
SIR,-I was very anxious to hear further respecting Professor 

IIasert’s newest objectiue, having received from a friend in London 
a roport of what had taken place at the October meeting of the 
Royal Microscopical Socicty respecting the above objective, and 1 
must corlfess that I felt very much disappointed when I read 
Mr. Hickie’s lettcr in your November number, and still more SO 
when I heard that tho objective was not exhibited, as suggested, 
at the November mcoting of your Society ; possibly Mr. Hickie may 
not be guilty of this mishap. 

It is, however, curious that after so much fuss has been made 
of Hascrt’s objective, when the time came for proofs the objective was 
not produced ! ! Difr. Hickie’s letters are very interesting because 
they gcnerally contain some outlandish disclosures, such as, “ I t s  
performance (No. 7, BenBchB’s) on X. geinma I shall leave unrecorded, 
as the truth hcrc would seem incredible.” * 

* ‘fir, hl. J ,’ KO, lsx., p. 205, 
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“ But with regard to X. gemma itself, I attach no sort of value to 
this diatom ; and I have often wondered how such a, thing ever got 
voted into a test.” * 

I have always regarded that 
article, when employed on high-power delicate tests, as a mere opti- 
cian’s booby-trap. I t s  only use there is to disguise the optician’s 
favlty workmanship and to make a bad glass pass muster for a good 
one.” t 

‘‘ Iiideed, I seem to myself never to have known what the word 
definition really meant till I saw this glass (Hasert’s), so beautifully 
clear, sharp, and distinct were all the details. I certainly never 6QW 
any objective that even approached it ! ” $ 

After extracting the above from Mr. Hickie’s correspondence, I 
do not think it necessary to trouble your readers with any comments 
on Mr. Hickie’s statements, but I may just be permitted to add that, 
although I do not doubt for a moment that Mr. Hickie may be a very 
good mathematician, a very accurate draughtsman, or an excellent 
German scholar, I do not consider his skill as a manipulator of high 
powers to be such as he wishes the microscopical world to bclicve ; 
and when next in Londoll, Mr. Hickie will? perhaps, display before 
the Royal Microscopical Society some of his extraordinary fcats of 
manipulative skill, giving thus a. proof which will certainly bc much 
more convincing than the reports of Mr. H. P. Steadman4 and 
Mr. J. R. Leifchild. 1) 

As to Mr. Leifchild, I know him personally: hc may be a good 
geologist, mathematician, or anything else, but as a jndgc of the 
performance of high powers and of the resolution of difticult tcsts, I 
can only say that I very mucli doubt whctlicr he has CVCP workod 
with a n  objective of less than h a y  a n  inch focal length, or resolved 
P. formomm !! 

I have just heard from an authority who saw the celebrated 
Hasert’s objective, in London, that its performnncc is nothing like 
what it is reported to be ; and it appcars to me that we. ns  Englisli- 
men, ought to be more careful in sctting afloat repoits which, when 
once spread, will certainly damage the credit of the makers of the 
$nest object-glasses in the world - the English. 

Some time since Mr. Hickie causcd a similarly startling sensation 
with Benhchd’s improved No. 7 objective, and the straight candle-light. 
I have seen three of these inyroved objectives and compared them with 
similar powers by Beck, Hwtnack, Powell and Lcaland, and Ross-the 
result being always that BenhchB’s objectives were found ‘‘ moderately 
bad,” and would not accomplish the feats announced by Mr. Hickie, 
not only in my hands but also in those of sonic well-known rnicro- 
scopists; this bad or inferior performance may have been caused 
either by our lacking Mr- Hickie’s extraordinary manipulative skill- 
or, rather, by the infcrior quality of BenBchB’s objectives. 

litter). 

“ O f  course I used no condenser. 

* ‘M. &I. J.,’ No. lxxii., p. 290; vide also No. Ixxvi., p. 175 (Mr. Leifchild’s 

t Ibid., No Ixxix., p. 33. 1 Ilkl., No. Ixxsiii., p. 263. 
11 Ihitl., No. lxxbi., p. 175. Ibid., No. Isxii., p. 291. 
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Mr. Hickie does not seem to believe in anything else but German 
objectives. I very much doubt if he has ever looked through some 
of the fine Powell and Lealand‘s objectives (we know he does not 
approve of their eye-pieces), above a11 those made on their new 

What feats would Mr. Hickie accomplish should he use Powell 
and Lenland‘s $nest objectives, and their achromatic condenser ? 

Perhaps he might succeed in superseding the performancc of his 
Germau object-glasses, and his straight candle-light, and favour us 
with some more of his startling discoveries ! ! ! 

formula ? ! ! 

I am, Sir, your obedient servant, 
M. J. GORDON. 

PROFESSOR HASERT’S N E W  OBJECTIVE. 

7’0 the I fd i tw  of the ‘ Jfonthly Microscopical Journal.’ 
19, MONTPELIER PLACE, BRIQHTON, Noaember 10. 1875. 

Sm,-Your readers wi l l  peruse with interest Mr. Hickie’s report 
on the glass above referred to. 

Whatcver else it may do, this new glass seems calculated to cause 
a reconsilleration of some views very generally current. For in- 
stance, Mr. Hickie, speaking of its definition, gives it his unqualified 
admiration ; and says, ‘‘ I seem to myself never to have known what 
the word definition really meant till I saw this glass, so beautifully 
clear, sharp, and distinct werc all the details. I certainly never saw 
any objective that even approached it.” 

And yet it appears that the lens will not bear deep eye-piecing 1 
Indccd its conduct in this respect, according to Mr. Hickie’s account, 
though not in his words, is nothing less than very bad. 

But if therc is one thoroughly accepted idea connected with 
lenses, it is that deep eye-piecing is, above all, the surest test of their 
correction. So that we have here a contradiction. Mr. Hickie ex- 
plains by saying that he “ cam0 to the conclusion that there is ample 
room for improvement in our eye-pieces.” No doubt ; but whatever 
their demerits, they are as fair a test for one lens as for another 
of like power ; and the fact remains that this Hasert objective, though 
it defines with extraordinary precision, bears deep eye-pieces much 
worse than the general run of glasses. 

The facts relating to the screw-collar are very remarkable j but 
under the circumstances, I cannot think with Mr. Hickie that the 
absence of that apparatus will be an insuperable objection in England ; 
besides, if these glasses are really good enough to induce English 
opticians to make them, they will no doubt be furnished with screw- 
collars, to meet extreme cases ; a great advantage, though everybody 
will apprcciatc the comfort of not being ordinarily obliged to use 
them. 

On the subject of penetration, working cistologists will be very 
disappointed in the vagueness of Mr. Hickie’s report; hence I beg 
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permission to ask him for informatior1 as to what tissues were 
examined, their thickness, how prepared, in what media mounted, 
what structures were seen in them, how defined, and to what depth 
were they well seen ? 

I f  Mr. Hickie will be so good a3 to inform us upon thew points, 
and any others that may occur to him, I am sure he will confer a 
favour upon all who, like myself, are looking forward anxiously to 
improvements in physiological glasses. 

I am, Sir, faithfully yours, 
R. BRANWELL. 

A NEW SECTION BLADE. 
To the Editor of the Monthly Microscopical <Joicrnril.’ 

BALTIMORE, MI)., hTobembai~ 14, 1875. 
Sm,-The qualities required in a section useful for microscopic 

research are even thinness pushed as far a4 tissue structure demands, 
and sniooth surfaces, the production of a pcrfect knife cdge. This 
last is urged forward in slicing fashion, whcthcr a holder bc employed 
or not; but in all cases personal equation varies or jcr)pardiees tho 
result, and the studcnt’s eiid can be attaincd then only when this 
element (Jf failure or inconstancy shall have bcen minimized. 

Wherefoye it occurred to  me to have recourse to an excentric 
knife, and I devised in the month of June last the blade whicli I 
employ. It resembles the chisel of rt plane, but its edge forms the 
arc of a circle of 2% inches radius, of which the centre is abbve and to 
the left of the axis of revolution; consequently it works excen- 
frically in a sweeping coursc, whether it be used directly upon the 
glass table of the holder, or lifted from it by a very thin polished 
steel washer. 

The dimensions are as follow : thickness 4 inch, width 24 inches, 
length 3f inches. I t  is flat beneath, but is ground away above to  a 
thin edge on the cutting side, and on the upper surface is a removable 
button for grinding. Below the centre of the arc of the cutting edge 
is the excentric hole through which passcs the pin that also per- 
forates the glass table of the holder, and upon which it revolves. 
When the blade is in place, a small washer and a short open spring 
are to be slid on the pivot over it, and lastly a screw with a milled 
head to make all tight. Now by withdrawing the knife to  the left;, 
the lower edge just clears the margin of the aperture for paraffin, 
but as the blade descends to the right, its edge traverses the whole of 
the aperture, with which its construction corresponds. 

With this arrangement it is easy to  flood the object undcr 
treatment. 

I have also used a very fhin steel washer, 1% inch radius, under the 
blade, so that its cutting side can never be dulled by debris upon tho 
glass plate. 

The aperture *of the cylinder in the holder is soven-eighths of 
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an inch, which is traversed by the moving knife from heel to point, 
and with so gentle a sway that perfect sections are readily made. 

With this microtome I have produced sections as large as the 
cylinder would allow, especially of nerve matter ; but it answers just 
as well for other tissues if properly prepared for cutting, an indis- 
pensable condition. 

CIIRISTOPHER JOHNSTON, M.D. 

CHROMATIC AND SPHERICAL ABERRATION DISTINCT. 

To the Editor of the ‘ Monthly Nicroscopicixl Joliinal.’ 
lG, FITZROY SQUARE, W., November 20, 1875. 

SIR,-I fail to perceive what bcnefit can result to science from an 
endeavour to confound two things known by distinct characteristics, 
and designated by different terms: it tends (as it appears to me) to 
meddle with, and muddle, rather than to elucidate scientific nomen- 
clature. I allude to a paper in your last issue by Dr. Royston- 
Pigott, ‘‘ On the Identical Characters of Chromatic and Spherical 
Aberration.” Aberration is I take it-as its derivation implies-“ a 
straying away from.” Spherical aberration is a straying away from 
the focus of rays not very near the axis of the pencil reflected, or of 
homogeneous rays refracted, at a spherical surface ; and chromatic 
aberration is the straying away of all other rays from the focus of 
rays of any given colour, in conscquence of their unequal refrangibility, 

Dr. Pigott states that the spherical aberration of a homogeneous 
pencil ‘‘ is for convenience called chromatic aberration :” to this 
statement I must entirely demur. In  the succeeding paragraph ho 
is startled by the statement that all chromatic abcrration does not; 
involve spherical aberration. I n  a lens with proper elliptic surfaces 
(if it could be constructed) there would be chromatic but no spherical 
aberration; and Sir J. Herschel (I think) has given a forniula by 
which the spherical aberration of a lens may be corrected by a 
meniscus of the same glass, but the chromatic abcrration would 
thereby be much increased. 

It is perfectly true that in all lenses chromatic and spherical 
aberrations must be coexistent, because the only practicable Bur- 
faces are spherical ; but coexistence and identity are not synonymous 
terms. 

I remain, Sir, yours faithfully, 
CHARLES BROOKE. 

CHROMATIC AND, SPHERICAL ABERRATION. 
To the Editor of the ‘ Montl2y Microscopical rJoToul-nd.’ 

SIR,-I have made so many attacks against Dr. Pigott’s strange 
optical announcements-for such I have considered them-that I had 
determined to allow his paper -the strangest of them all-concerning 
chromatic and spherical aberration to rest without comment, as its 
erroneous teaching must be evident to everyone whose instruction ill 
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intended. Mr. Hogg having called notice to the article, I venture to 
remark that chromatic and spherical aberrations are quite distinct in 
their characters. I t  is well known to practical opticians that a tele- 
scope lens can be corrected for colour, leaving nothing but the effects 
of irrationality, and yet require all the curves to be remodelled, in 
order to correct spherical aberration only ; and a telescope when so 
corrected has the front and posterior surfaces of. the object-glass of 
different radii. If the lenses of the object-glass are reversed in the 
cell, all fine definition becomes lost. 

According to Dr. Pigott's theory, so long as achromatism is ob- 
tained ANY form of lens will suffice; but wc are far from realizing 
this felicitous state of things. Photographic lenses must now be 
made to work visually with perfect telescopic distinctness, in order 
to meet the requirements of photographers. But as the chemical 
plane of distinctness is within the visual focus, the lenses have to be 
very much under-corrected, and the sharpness of picture is obtained 
or the spherical aberration corrected, entirely by the curvatures given 
to the combination. 

I am, Sir, yours obediently, 
F. H. WENHAM. 

THE REFLEX ILLUMINATOR. 
To the Editor of the ' Monthly Microscopical Jotwnal! 

SIR,-AS you have properly intimated that your pages must now 
be closed against any further discussion with Mr. Stodder in relation 
to his objectives, therefore beyond what I have already recordcd I 
shall make no remarks. 

But, as Mr. Stodder asks me a question in his second letter, I ask 
permission to reply. When I stated, " water between the front lens," 
I appear to have omitted the words and coijer. All light being thrown 
on top surface of slide, at an internal angle beyond that of total 
reflexion, the field is quite dark with objectives of the largest aper- 
ture-not the most extreme rays of which can admit them. All 
transparent objects adherent to the total reflecting surface, cause the 
rays to enter-without perhaps much deviation-and the object being 
irregular in surface, or internal structure, the light is arrested and 
dispersed, and the minute parts rendered visible with a dark field. 

If the object is mounted in Canada balsam, no such condition 
exists, as the top of the cozer then becomes the total reflecting surface. 
If the objective is now used as an immersion, there will  be no 
reflexion from the cover, for the light now enters the object-glass. 
But if the object is mounted dry, and lays on the slide, then the 
object-glass may be used as an immersion, with a dark field, because 
the cover in fact becomes nothing more than an additional thickness 
of front lens, and acts optically as part of it. 

I am, Sir, yours obediently, 
F. XI. WEYHA3.r. 
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MR. MAYALL’S LETTER. 
To the Editoy of the ‘ Monthly Microscopical Journal.’ 

SIR,-I have no intention of discussing optical questions with 
Mr. Mayall. My paper referred to (which he so genteelly denies), 
demonstrating a means of obtaining full apertures on immersed 
objects, was contributed by me to the ‘ Quarterly Journal of Micro- 
scopical Science,’ No. 12, July 1855, page 302. I t  did treat only of 
immersed apertures, under the title “ On the Aperture of Object- 
glasses in relation to Objects in Canada Bal~am.” 

In expressing his dissent against an article that he has not read, 
and saying that it has “no  reference to the subject,” Mr. Magall 
commits himself to a mere blind and senseless contradiction. 

The cube of glass with which my “simple demonstration” is 
tried measures three inches and one-tenth square. I f  an object-glass, 
say a &th, is adjusted for immersion and focussed on to surface, the 
disk of light observed, and then water introduced, the disk remains 
the same. If the object-glass is now raised (as it should be) so as 
again to meet the surface for the immersion focus, it will of course 
also slightly raise the apex of the cone in the glass; but still the 
increase of the angle in the distance of the cube is too small to be 
detected. 

Mr. Mayall takes the air angle as shown in tho glass for un- 
covered objects, then adjusts the lenses for immersion, and attributes 
the increase of angle alaays thus obtained by a nearer approximation 
of the lenses, to the introduction of water, or the immersion ! ! This 
needs no comment. 

Professor Stokes would perhaps think i t  a profitless waste of time 
to wade through the wearisome length of this controversy. Mr. Mayall 
imagines that he has secured him as an ally. I need not question 
the Professor’s authority, but I can only say that if he shows mathe- 
matically that the principles involved in my “ simple demonstration ” 
are not right, I shall have no hesitation in demonstrating practically 
that he ia  wrong. 

Finally, if Mr. Mayall, or anyone that yet believes that in ordinary 
immersion object-glasses, the angle in glass is increased by a water 
connection between the front lens and glass surface, I shall be happy 
to give a demonstration with any object-glass that he may choose to 
bring. I am in town every day, with all necessary appliances at 
hand, and with due notice would have all ready, so that no time 
should be lost. 

I am, Sir, yours obediently, 

F. H. W E N H A Y .  

VCL. xv. E 
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TRE SLIT 88 AN AID IN MEASURING APERTURE. 
To the Editor of the ‘ MontJdy Microscopical Journal.’ 

SIR,-I do not gather from Professor Keith’s communication that 
in the measurement of aperture he brings forward any argument against 
the use of the slit for preventing false light frome ntering the object- 
glass. Let any objective be 
adjusted to uncovered, so that all aberrations at this point are cor- 
rected : the outer plane of the slit is then set in the focus, in the way 
that I have described. The slit need not be very narrow, but is 
opened out to the full extent of the field of view : it is now absolutely 
correct for uncovered aperture, from which it cannot cut off any rays 
coming to  the focus. It may be argued, that if the object-glass is now 
closed for “ covered ” and tried again with the slit in the most distinct 
approximate focus, that by cutting off the aberrant rays of the penci1, 
as shown in Professor Keith‘s diagram, Fig. 2, it should show less 
aperture, but such in reality is not the case ; the aperture has increased 
in the usual ratio from uncovered to covered. But of course I do not 
maintain that this is correct. If immersion apertiires are to be taken 
with the front lens and slit immersed, the object-glass must be adjusted 
for immersion and the focus brought to the plane of slit-and this way 
I have always used it. The slit does cut off false light seen up to near 
the impossible angle of 180°, and in no object-glass that I have yet tried 
by any maker, does the immersed angle exceed 8 2 O ,  but in all cases has 
fallen far short of it. 

As false positions have been drawn by opponents of ways to use 
the slit improperly, in order to convey the impression that after having 
devised the instrument I do not know how to use it rightly, I can 
Bee no use in arguing the question. I am always ready to prove my 
case by giving a demonstration ; but in Americu I cannot do this for 
some time to come. 

. 

This light has hitherto deceived many. 

I am, Sir, yours obediently, 
F. H. WENEAM. 

HASERT’S OBJECTIVES. 
To the Editor of the Monthly Microscopical JouniaI.’ 

Sm,-I have good reason for believing thut even Mr. Hickie’s 
guarded staements with respect to Easert’s objectives will not be 
endorsed by those who are better acquainted with their perform- 
ance; no one will be inclined to accept the vague and uncertain 
utterance put forth, that they “are capable of performing truly 
wondrous feats :” indeed, it would appear that no very exalted opinion 
is entertained of Hasert’s lenses by his own countrymen. 

Dr. Dippel, in his work ‘ Das Mikroskop,’ p. 168, 1872, tells us 
‘( that the beauty and clearness, definition, of images when viewed by 
direct illumination with Hasert’s objectives, cannot be for a moment 
compared with the performances of either Kartnack or Amici‘s im- 
mersiona. They are found wanting in the resolution of lined objects 
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(diatoms), and in other departments of practical microscopy, since the 
working distance is extremely small.” He further warns his readers 
against the pretensions put forth in advertisements to the effect that 
‘‘ Hasert has succeeded in making objectives which render the screw- 
adjustment no longer necessary ;” as he (Dr. Dippel) found that this 
maker’s lenses do not work through cover-glasses, which Hartnack‘s 
easily do. As to the mechanical work of Hasert’s newest objective, 
I may say that no tyro in our English workshops would think of 
turning out anything so clumsily primitive. A point of far greator 
importance to microscopists is, that the lens although alleged to be 
a sixteenth is a milch lower power. 

I remain yours, &c., 
F.R.M.S. 

MR. BRANWELL’S PROPOSED PRIZE FOR THE BEST OBJECTIVE. 
To the Editor of the  ‘ iklonthly Microscopical Journal.’ 

SIR,-I regret that any words of mine should have been con- 
strued by so courteous a writer as Mr. Branmell into an implication 
against the integrity of the opticians. Such an implication was far 
from my thoughts. Moreover, I have reason to believe the opticians 
have seen nothing invidious conveyed in my allusions to them. 

The persons most interested in the award of medals-the opticians 
-have little respect for amateur opinions of lenses. They know the 
testing of lenses to be such essentially special and difficult work- 
depending so much on the training of the cye, on manipulative skill, 
on judgment in the management of the illumination-that they do 
not readily believe an amateur can possess the qualifications necessary 
to enable him to give a valuable opinion. 

The awkrding of medals for objects made for sale necessarily pro- 
duces an immense amount of vexation among the unsuccessful, and, in 
many cases, draws a sharp line excluding them ever after from being 
fairly judged on their merits. 

Mr. Branwell sets too high a value on the security of the ‘‘‘unim- 
peachable ability ” of the jury in the selection of the prize lens. The 
past history of competitive awards, as shown at the exhibitions since 
’51, teems with strange incidents scarcely known except to opticians. 
I f  he wishes to be informed of these matters, there are two sources of 
information : the fortunate exhibitors, and the unfortunate. From the 
former he may learn how amateur jurymen have come to the task 
lacking the main qualifications valuable in the eyes of the expert ; 
how, after a mass of confused hesitation, it has happened that 
judgment has been pronounced in favour of qualities which the 
optician knew to be of quite inferior importance,-the real points of 
excellence being seldom discoverable by the amateurs, whilst in 
nearly every instance they have been indebted to the opticians for 
the very terms in which to express their judgments! From the 
unfortunate exhibitors he may learn that however eminent may have 
been the names of jurymen, that was no security for their ‘‘ unim- 

E 2  
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peachable ability ”-no guarantee on which reliance could be placed 
for thoroughly careful and impartial judgments being given. That 
these opticians have not, as a rule, cared to stir up this subject, is far 
more owing to apprehensions of the danger of attempting to re-argue 
a verdict once given, than to any sense of weakness in their basis of 
complaint. What optician dares publicly call attention to such matters 
when he knows that every word he utters will be viewed with suspicion, 
while, on the other hand, a few condemnatory remarks from a juryman 
may do him irreparable injury ? 

The appointment of a jury for the purpose of deciding on the 
absolutely best histological lens would amount to an attempt to force 
a general agreement, and would compel opticians either to submit to 
the verdict or place themselves openly in opposition to the scheme. 

Here then are some of the grounds upon which I should anticipate 
that medal-awarding, annually or triennially, would produce confusion 
and discord among us,-would neither attain the end sought, nor in 
any manner increase the scientific status of the Royal Microscopical 
Society. 

I n  the pages of the M. M. J.’ we find expressions of very diverse 
opinions as to  the utility of high angles of aperture ; but this diversity 
exists principally with reference to lenses of less power than $. The 
reconciliation of these opinions is probably only to be attained by 
microscopists being provided with both high and low angled lenses. 
But if we look to high-power results-those embodying the highest 
magnification and finest definition, which exhibit a marked advance on 
all former results-we find the most conspicuous have been produced 
with high-angled lenses,-for example : Dr. Woodward‘s splendid 
series of photographs of Nobert’s lines, diatoms, histological objects, 
t c .  The advocates for low angles have the field open to them-to 
exhibit any equivalent magnifications that will bear comparison with 
these photographs; if they cannot do so, they must stand aside and 
no longer obstruct the onward march of the construction of high 
powers. 

Your obedient servant, 
F.R.M.S. 

REPLY TO “ CRITO.” 
To the Editor of the ‘ Nonthly Mic~oscopieal Journal.’ 

224, REOENT STREET, LONDON, December 4,1875. 
b,-With reference to the hminous field obtained with certain 

immersion lenses, whilst with pneumo-lenses the field is dark, when 
used on a balsam-mounted object illuminated by Wenham’s Reflex 
Illuminator, it should be noted that “ Crito,” in his first letter,. pro- 
fessed to ‘‘ perfectly account for the phenomenon” by suggesting a 
difference in the angular apertures of the lenses used. In  reply, I 
pointed out that the apertures in the sense implied by him do not 
explain the matter ; but that the true explanation is to be found in 
the fact demonstrated by Dr. Woodward and Professor Heith,-that 
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immersion lenses constructed on certain formulce transmit rays of greater 
angle than corresponds to the maximum air-angle. 

‘‘ Crito ’’ now offers a totally different explanation, ignoring my 
criticism, apparently unconscious that he must retract his former 
fallacious explanation before he is entitled to start afresh on the same 
subject. 

My observation, that a certain &th lens, when tried by the test 
of deep oculars, did not give definition beyond about one thousand 
diameters, seems to have puzzled ‘‘ Crito,”-he cannot realize it. 
He says the answer to such a statement is “ so obvious that the dis- 
cussion is puerile : the initial power is greater.” 

The discussion would indeed be puerile if so obvious an answer 
had been effective and had escaped my notice. But ‘‘ Crito ” is again 
in error : it is not true that the initial power of a &th is necessarily 
greater than 1000 diameters. The initial power of a lens depends on 
the length of optical body and on the ocular used. 

In  the list of magnifications belonging to the particular stand and 
oculars (Hartnack’s) I used to determine the limit of definition in 
Zeiss’s lenses, the initial power of a +,th is given as 820 diameters ! 
In  Zeiss’s list it is given as 680. 

Your obedient servant, 
JOHN MAYALL, jun. 

AN ANIMAL-LIKE DIATOM. 
To the Editor of the ‘ Monthly Yicroscopical Jourmul! 

s ~ ~ , - T h e  diatom figured in ‘Nature,’ and reproduced in the 
‘ M. M. J., is a Cocconeis, probably the common 0. scutellum. Pseudo- 
podal-like appendages are not a new discovery or peculiar to this 
form. Ehrenberg gave a figure of a Surirella, S. gemma (I think in 
his Infusionsthierchen ’), afterwards reproduced by Pritchard in his 
third and fourth editions of the ‘ Infusoria,’ pl. xii., fig. 4, surrounded 
by a fringe of stout sets. Professor Smith remarks (see Pritchard, 
third edition) that he has often seen S. gemma in this condition, but 
he never detected any motion in these appendages, and considers 
them to be a parasitic growth. 

I once found C~~mpylodiscwr clypeus with similar gelatinous pro- 
longations attached to the margins of the frustules ; when first ob- 
served they were in a very vigorous condition, but after the lapse of a 
few weeks the frustules gradually died and the fringe disappeared. I 
do not think the growth was parasitic, but was an abnormally large 
development of the mucous envelope which all diatoms secrete in a 
greater or less degree. I once saw Navicula seriane in series like a 
Fragilaria, the frustules being held together by a mucous envelope. 
This secretion is sometimes amorphous, with the diatoms scattered in  
it as in Mastogloia, or it assumes a definite form, as in Schizonema 
and Encyonema, in which it forms long hair-like filaments, or it is 
secreted in greater quantity at one end than the other, forming stipes 
as in Cocconema ( I  have seen this form growing vigorously without 
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the vestiges of stipes), Gomphonema, &c. Mr. Wood‘s discovery ! ! 
will therefore not do much in altering the opinions of naturalists 
as to the vegetable nature of the Diatomaceae, and it is probable 
.a few years’ study of these forms will satisfy him that they are as 
much vegetable as the Desmids or any other of the simpler forms of 
a l g a  

I remain, Sir, yours, &c., 
F. KITTON. 

, “ MICROSCOPICAL SCIENCE.’’ 

To I l ie &l i tor of the llrlonthly Microscopical Joitrnal.’ 

SIB,-F.R.M.S. says, in his remarks on Mr. Branwell’s proposed 
prize for the best objective, ‘‘ I remember some years ago a large 
sum of money was subscribed to the ‘ Quekett Memorial Medal Fund,’ 
to be given at the discretion of the Council to such member of the 
Society who, in the opinion of the Council, has best promoted the in- 
terest o f  Ecroscopical Science.” Like Mr.  Clennam, “ I want to know ” 
what is “ microscopical science,” and I fear until this question is 
satisfactorily answered the gold medal will not be struck. Although 
ashamed of my crass ignorance, I do not hesitate to attach my name 
to this inquiry. 

Your obedient servant, 
F. KITTON. 

A NEW FORM OF FREEZIN~ MICROTOPE. 
To the Editor of the ‘ Monthly Microscopical Jourqtal! 

PENDLEAURY, MANUHEBTER. 
SIB, - I n  all the freezing microtomes hitherto described, the 

requisite degree of cold is produced by the use of a freezing niixture 
of ice and salt, the preparation of which is so troublesome and the 
action so tedious that the method of freezing is but little used for the 
examination of tissues, except in the laboratory. A freezing micro- 
tome suitable for the post-mortem room, where the immediate ex- 
amination of diseased tissues and morbid growths is of extreme 
importance, is still a desideratum. By substituting the ether spray 
for the freezing mixture as the cold-producing agent, I have arranged 
an apparatus in which a11 the advantages of the freezing method are 
secured with a, minimum expenditure of time and trouble. 

The apparatus contlists of a rectangular brass box, through which 
near to one side passes a brass cylinder provided with a screw 
piston, in no way differing from that of a Stirling’s section-cutter. 
I n  the side opposite the cylinder is an aperture in which the glass 
tube of an ordinary fluid atomizer is inserted. The top of the box is 
closed by a brass plate hinged in the middle, so that one half forms a 
lid, through which ether is introduced when the apparatus is used. 
An exit tube for the vtlpour is provided in the side close behind the 
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cylinder ; this tube dips down into a narrow secondary chamber, in 
which the razor blade is cooled previous to making a section, thus 
utilizing the waste vapour. A double elastic ball for producing a 
continuous current of air is attached to the atomizer; or in the 
laboratory a connection may be made with the nozzle of a gas blow- 
pipe. To prepare the apparatus for use, a quantity of '( Richardson's 
compound anesthetic ether " is introduced into the box ; the tissue, 
imbedded or not, is placed in the cylinder, and the razor blade is 
placed in its chamber; by working the elastic ball for two or three 
minutes the tissue is frozen sufficient for sections to be cut with the 
greatest ease. 

It may be objected that the line of the hinge on the stage is an 
obstruction to the free play of the razor blade ; in practice I have not 
found any difficulty from that source. It is necessary that the points 
of the atomizer should be easy of access, to admit of their being 
readily cleaned, as they are apt to become choked by small foreign 
bodies, dirt, &c.; for this reason the opening to the interior of the box 
must be of sufficient size. The cost of the ether is but a small item ; 
it  is sold by Robbins, of Oxford Street, at wven shillings a pint; 
three dracbms are suf6cient in cold weather to freeze a portion of 
tissue five-eighths of an inch in diameter, and by an occasional 
aqueeze of the india-rubber ball to keep it frozen for several minutes. 

The apparatus is arranged to stand upon four firm legs, thus having 
the advantage of portability, and is covered by a coat of felt and 
leather to prevent conduction. It is made by Messrs. Wood and Son, 
King Street, Nanchester. 

Yours, &c., 
RIOHABD HUGHES. 

PROCEEDINGS OF SOCIETIES. 

ROYAL MICROSCOPICAL SOUIETY. 
KiNQ'8 COLLEGE, December 1, 1875. 

Chairman, H. C. Sorby, Esq., F.R.S., President. 
The minutes of the preceding meeting were read and confirmed. 
A list of donations to the Society was read by the Secretary, and 

the thanks of the Society were voted to the donors. 
Mr. Beck said he had a slide to present to the Society which he 

thought would be of interest, being some of the ova of the Amphiuma, 
which he had described at a former meeting,"' and which he then 
mentioned he hoped he should on a future occasion be able to get 
mounted. The specimen had been injected by one of their Fellow, 
Mr. Needham, and would be placed under a microscope in the room 
for exhibition at the close of the meeting. It was a rare circumstance 
to get the animal at all in this country, and still more rare to get one 

* Nov., 1875; see 'M. M. J.,' p. 265. 


